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Gen. | copepod models
Pendleton et al. (2009) Mar. Ecol. Prog. Ser.
Pershing et al. (2009a) Mar. Ecol. Prog. Ser.
Pershing et al. (2009b) Mar. Ecol. Prog. Ser.
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Pendleton et al. (in press) Endangered
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Acoustic validation

Cape Cod,
Massachusetts, USA

73 Right Whale Calls Detected Within 24 Hours.
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See Clark et al. (2010) Marine Mammal Science
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Motivation

Decreased ice extent

Increased ease of access

Average Monthly Arctic Sea Ice Extent
March 1979 to 2012

)

Increased pressure for offshore

drilling & seismic exploration M

.0 3
- NSIDC sea ice time series 3

Unknown impact on marine
mammals

Legal: MMPA & ESA

Conservation: Industrial scale
impacts on "undisturbed” species

Quakenbush et al. ADFG / BOEM



Objectives

® Bowhead whale hindcasts and forecasts

® Hindcasts (‘88 on): Predict onto 5-year
blocks

® Forecasts: Biological-Physical model run to
2050 and used to drive SDMs

® Bowhead whale ecology:
® Importance of Ice vs. prey

® Impacts of commercial activity on whale /
whale habitats



Project phases A \

. Development, data gathering and
processing

Il. Model calibration & validation
What vars are important! How?! When!

iii.Using SDMs to test hypotheses
concerning bowhead whale ecology

V. Forecasting changes in bowhead whale
distribution under ACC scenarios
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® Bowhead whale sightings Aerial 1988-
Present

® Acoustic recordings
® Biophysical Arctic ocean model BIOMAS

® Satellite SST, chl a, SSM/I sea ice
® Sound fields




BIOMAS

Biology/Ice/Ocean Modeling
Assimilation System
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® Highest resolution (~4km) in Beaufort & Chukchi Seas

® 2x phytoplankton
® 3x zooplankton

® Sea ice thickness
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® Ground truthed with satellite data
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Technical Approach& \

whale sightings

:_“3:3 . —

¥

+ -
Mode




Predictor Vars
Microzoo
Copepods
Euphausiids
Temp

Sea-ice




Predictor Vars
Microzoo
Copepods
Euphausiids
Temp

Sea-ice




Predictor Vars
Microzoo
Copepods
Euphausiids
Temp

Sea-ice




Predictor Vars

Microzoo
Copepods
Euphausiids
Temp
Sea-ice

September

e T
¥
; &
& ,‘;; 8 *
- ~ ) c A "y




Predictor Vars

Microzoo
Copepods
Euphausiids
Temp
Sea-ice

October

e T
¥
; &
& ,‘:,' 8 *
- ~ . c A "y




Predictor Vars

Microzoo
Copepods
Euphausiids
Temp
Sea-ice

November

. 7
v
5 A
& ;:, v ‘
- . N o o4 <




Questions & Dlrectloé, |

Relative influence of zoo layers biology Bl Lew 012) 8 270.273
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Global change biology

Are models transferable?
The Northwest Passage

® Beaufort / Chukchi opens for bowhead whales

Mads Peter Heide-Jergensen'-*, Kristin L. Laidre2,
Lori T. Quakenbush® and John J. Citta®

® North / South of Bering Strait

Will whales utilize the Canadian Archipelago with
increased ice free seasons

How will decreased ice impact productivity and how
will that impact whale distributions

Bering Sea winter range where fewer data exist but
there is more fishing



